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39. 35 #ri£<tf#£*'l±-f 

^ : 

csi)*»-ti£$ 2 #X*fc#Ut-ti&# 2#*l4»*,4if<»] 

(Cs2) #bt(Cs2/Csl+Cs2M-f _li£>fr 1«#-;*L£ 
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fi, FKa y-*pfl<B«ftgfc<fc(9WE£i<o«?? 
ns> ss2<a«fliy~h«a. 0:<Dwy-hii 

illUfcCt*»»-fc-r*T»58tt*W#ElS8ll.- 

■ 2 ] WEStR h7>^©*2 
««d:*»#S«<i:COH, RtfWE**U-fe;U<0*l<O 

-■way- hiBMt« jmi Lfc c t ttmm t? 6 IS* 

3H 1 E*<B*»Ktt¥»#B1SSIl. 

•[11*313] ME^^U-fe^trWr^ffl**^* W 
EBR h7>yX^©82 <Z)«?S»»S«<!:S«WKfc 
WEIEtf) L, £ ^ffl£#J$T£ £ gS^S^ LtM^ £> ft 

■ mMm 4 ] 4 & »*»«*iB©y-xfli«&^ h u-r 

•><B«, ^c!)y-x««&lKKK>««©IHl^SS± 

$tifc»ico»aiy-h«s, z<D??jgy-s«i±K: 

»#2>ifcS2<0lfi»R, cico»2co«»K±tw^S 

nfcs 1 h«a*«*.fc;* * u -t)it, 
W£y-x««Rtf ki^ ><a«^aao TifE^ 
^;ua»^K^j«3»sn-eo«ii«»3Rtt^ns, WEy 

«D«»R, ^©»4©*6»«±tC»fiE3nfe*2 0«IW 
y- h«a£«ii*.fc»»? h 7>/X^i, 

^a<<ht>WE^ ; t , J-t^tcj*-r§tt*Hiu, #frii* 

l(i^(l^ViTfflEa«h7>^X^tcT»iEC0U#^ 
fiS:j#fc-a:'5fc«&<0fltE*2OffjEy- bma^Offi*? 

EttSB. 

• 5 ] wess 1 sue* 3 ^MftR^ 

*KB-©KJ»T*'&Ct«:1»«tT*BI*a4E«<0 
*W«tt¥«#Ett«B. 



2 

«t«rE¥##»K<i:<7)m(C» 1 <0*WS«««£« 

u h<t*«, y-xw 

0 WES 1 <B««S«««£«W£iiA 

U ffiSB*^tt»#ii*Pt<!:i»0*ffiaJlcfc»3mESl 

10 E^Ofi^tt^M^^^T^^i^^Ox-^^EIi 

WEy-Xfi«R^KU^>««oa&OtcJ;oTME 

WEfi2^JO*aiC*3tt-5WEy-Xfi«, FH>fW 

H«»ttcoS2CD»J»y-h"«a, RtfZC0fH»y- h 
««tWE*»*S«i:«)B(r» 1 H 

WE»a««TODME¥»#£««cK#&ft£* WES 
**JWEtt¥*#E*SB. 

• 7 ] WEHK h7/vX^ tt»#«HB#f li <fc 

SSnTU§: £ £#^<b LfclS*^ 6 E«<0*»5etl 
¥*<*E«SB. 

•[R$«8] WEa«h7>^*©M«*t*# 
#S«0>W, RtfWE^^U-fe;K^«?«r*S(»«ii:^« 

30 ufc r <h ttzamm 6 E«^»stM»a 

*WSS!*»Rtt¥**B1iSB. 

• im^m 9 ] *^s«gffico y -x ®«r^ k i/-r 

CCoy-XlB«R^HU^>fi*©MoSK± 

en&&i<z>ff»y--h«a. ^os*aiy-h»a±tw 
»j5E$nfcS2coie»R, ^<D^2©»ei»R±jc:»fi!E$ 

WEy - x««rcx k u^r >««coa& o £ o twe 

40 WEiB^J»«W^*W€»WEy-X«a, FH>i« 

R±ir»fiesnfc*2o»»y-h«a. ^<o^»y- 
■h«a±n»tic$nfc*4<oiftii«, ^^4(o*s^r 
±c»dE3nfc*2C!)*w»y-h«a*«A. **mjH 

»Mtt*»ffE««B. 

•M««l 0] WE»2 0ff5Ey-h«aTOWE* 

50 #^atzW»-T5fc»C0^|ifiift^»AStifc^ir*^« 
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^i¥8- 7 8 5 5 1 



3 

©*i«Btt¥W#E*SB. 

■[11*51 2] WEa^7>v7^iCHT6> we 

s§ 2 <o#»y- h mm t w e**#s« w sf^tt^ft (Cs 

1) tfflrE»2<D»aiy--h«atifES2©iMsiy-- 

•h»aW<0»1|««(Cs2) <hcoj£(Cs2/(Csl+Cs2)) tt, 
ME/^U-fe^icBI-r*. fltE^l<7)»aiy-h«fti: 
WE¥***«IH<D»«**(Ccl) tMESl^Sffly 
- b«a <fcfflE* 1 C0M»y- h«aiH0)»«e* (Cc 

2) ct<0it(Cc2/(Ccl+Cc2)) &Q'b2^Z£$:ftWltT 

4 Sfctt 9 ^rn*>£E«<0*»5ett¥£#E 

• 1 3 ] WES 2 CD^jgy- h*aftffiE£ 2 

«o«»y- h®a*faTi^i~£waBa^7>vx^ 

fcte 9 E«CD*»58tt¥»#E«SK. 

■ [M*fl 1 4 ] WES 2 (OffiKy-T- h«attMB» 2 

«ofWfly- h«a*(piTPJS"rswEaK h 7>yx 9 

teWES 1 <&M»y- h^S^rpJTIRft-rsSSE^^ u 

h&wes 1 vwmtf- hmm<nm $<o 2 fg^ 0 t>/h$ 

•[W*JH1 5] S9Em2CDIS!lWy-h««*l6](-*5^ 
6WES2(2f?i8y- h«ffiOS$«WESl ofwwy 

•[11*11 6] ME** U^l^MEV-XRtf 
-f >IH«^«»itwr £ c thicJ: 0 WE* * U ■fcJKB^ 
^^JU^^it^^^^n^^il^g^coj^^^^mE 

h«|jB3c^RaUTE^l$n*«»CfflfEa!S?h 
*W3Btt***E*»«. 

ttbfL x-^cotfS-ii^JKffitcH^SllllE^^'J-fe;!/ 
b # li«E £SiIET ^ U 7 7 -f ^R SIHTT* £ £ 

Ic 

• [«f#E 1 8 ] WK^ U 7 7 -f *SJi, 

WE* * U -tfrfr fc^R^fflUfcl^tt*^ -fe;u^<Z) 
»#&^<Dx-?£Sl <Z)tt»atJCS2(0ttffiO5'6<Z) 

7Uy7 P 7D>y7 P leJg& ( h, 



4 

u^-v-r^e^a^ 

ME^'Ji^WO^'J 77-f ftffUtHttWElf u/ 
MB? U y 77 □ y yislK t €:«aWJwJIWrsWWSr 
fl-T £ WE 7 U y 7^7 P y 7 r (°IiS £ WE I: u/ h Jl£*8£ 

WE^U 7 7^ftftWwfc^T»aT*£ 1 co^U 7 7 
-f ffl h7>VX^RtfWEtfy h«<0«*»£»J6UTy 
- hM«3ft£8S2<D-\U 7 7<ffi h7/yX^i, 
10 ^'J7 7-f»7ll#JcmEWl. S2<7)^'J h7 
yyX^«7 U y 77 P y y0»<D*r"rS3T3£CO« 

^attftflrr ^r<h^^mtT^If*5i 7E*<0* 
flWBtt¥*#E«8II. 

9] WE 7 U y^7Dy7 r IHBttU'ty h 

^a £^ tr z t * t -r 3 ^ t £ -r 3 is*^ 1 

6 E«<0*»5Stt¥»#B«3£K. 

• [M£3 2 0 ] WE^ U 7 7 »f^^l»7 b& - t & 

$ ffi-r * ^ u 7 7 < « us ¥ a £ s s t- ft «t" * c t it 
20 fti-rsai*^ i8,i9 ^i"n^E«co^»5Ett*si 

#EtttS1l. 

* [11*5 2 1] WE^U7 7-f*ffl#att1t*«)WE 

7 u v 7 P 7 p 7 r ni»^n'€ r n<z)mEefffiw«»> r - h 
#^t#^^ii^ , j7 7-r^^w-r^>ci:^iNrM<h-r^ii 

*5 2 0E«<O^*56tt*W»E««B. 

2 2] JBl»«a<D*W#S«±tc»««»c 

WEfg 1 ©y- h«»K±izf?iiy- h«Si:ftSK 1 

wes 2 c^y- h mmm± \z urn?- b mm t a 2 

wes 1 u v u a ymtmum 2 <z>y- M6»Ki: 
40 WEIB 2 o* u v u =1 aafiftwuawwicx y 

»«-r*xat. 

WE* : f»(ii««Eiin3&owE#3tty- h««at;ww 
y- h««o««KnowE*w#Sfiaffi^s 2 
i!<z)^«*a;«)i*»fiiE-r*xat, 

ME**#*«±<kME* : f»lll««±tMEI»liy-- 

f ma±;cs 3 (Z)»fi»iR*»fi!c-rsxg 
50 wE»j»y- hmatWE^iKttffiKs-t^^^i** 
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- h«tt^«Ji«lifitt«[E^M*16»«*IHTTaRH 

-[M«92 3] MEE*xstt. m&mv&mmtm 
mm<nnmmj8Lt* z.<D&mmm$:&wt~rz>v i a*- 

JW£»fiE"f*XS*^ MEHHy-h««-tKKW" 

enfcn>^^ h^-^itilETUEWlKKIBi^KW^ 
Mzn>9 2 h*-JK-tt99E»»»<0*««^^*W 
V^1*n^^*JR)B^»jSSn«aW*««:&U. WE* 
^x-f ^^fflcoPBJLWSKtt-S^BEillttWEttR*^ 

K&H2 2E«OTW*tt*W#»E1i«lt^«a*»- 

• 2 4 ] ajEE*xao«jw*^«8att-r«>x 
n^EHoTWsstt^wffEttJSiioJia**.- 

•C»*W2 5] ffiE¥W#SK<B4>&< £fcflfrEaR 

U ME*^iBfla»»^B«H7>> f X^cc>it'ttL/#^ 
a£iE<Z)l/*^lii:T'&^*i:S:W»i:'rsa*«2 4E 
«©5F»astt**#E*«««>Hji*ffi. 

•[0 0 0 1 ] 

^Mnff^i&^ffif^C&^iiKtt^^EIISIKK 

•[0 0 0 2 ] 

#E*KKttt. Mh7>yX^^t5NANDi 
EEPROM, FLOTOX (floating gate tunnel o 
xide) §yEEPROM#£, h 7 > vX*<Z>&^N 
ORfiEEPROMtm. atRh^vX^WT 
SEEPROMWU 'J-fe;KDttffiSrjE<OU*^fitt 

•[0 0 0 3 ] B3 0tta*©NANDaEEPROM(D 



6 

3»t^ui:^*-wft#ttiUT*-riHiBiaT*s. way 

- hCG (H3 OTttCGl ~~CG8 ) -C(H»Sn*«! 

i@B^jg^^n, ;:cottw«tt*B«, ra^^K^> 

Dffl (t*y bSBLM ; B3 OTtSBLl , BL2) 

tv-^s«itc-€-n-ena«h7>yx^i92 £Eba 
Ry-hsGi , sg2 tait^Mt^ott^o 

10 

•[0 0 0 4] r-^OSiH h'7hSBL, 7-XS 
SfiWKtSiUJEVEE, PUB2 0V 
U T^T<B#ay-hrt^«?£§l£tfe<. cin(i«t 
-v'J:*->fls (f^>r/3>SL x-* "l" it) 

ens. 

•[0 0 0 5] x-*<2»€&^, fW»y-hCG0)5 

20 5, ii^snfc-k;u<!D«aiy--h«ctt»fra^«JEVpp 

VCO«fW*ffiVm , 1 o v^wipsns. 
ffiTty hJBBLO^-fe, "o" ^##^ti"tr;P 

• [0 0 0 6 ] d©<fc5a«ffiB*e*viT, aK-tJKo 

t^m^-hmmtuwy-bmmm^mnmm ccs2 

30 •) t<Dit (Cs2/(Csl+Cs2) ) {&J : t)y7V>tft££ 
#40 iCcfcOVpp»ffi^»JSn, 0S*tf, Cs2/(Csl+ 
Gs2) =0. 50ii£\ »ay- hm^<h*i@#:SSfp10Sfe 

• [0 0 0 7] ^0«h#f¥ay-h»ai:*w#s«raco 

0 nmT^nti 1 OMV/cmtft 
0, Fowler-NordhimSSt (RTh>^^tffit^« # 
f>*;i/KftlR*^LTflSn, ttffi&M?- h\Z&A 
$n, ^^ir;K^)U€^fii^iE<h^(9, a*i-fe^^»^ 
40 ( "o" 8#&<^) Wfrton*. 

•[0 0 0 8] ±E'"0 M S^&^fT?^ (M*fcfFI 

6. i^cobli <hCG4 -raw$ns-fe;u) #jitsn 

AND (SGI *^SG2 S?Stf»J8HttSnfc/* »J -fe 

0)fcfyM6BLl H^&^SNANDt^BJi-fe^ 
WWy-h««£liVi ^3tfi»^Tl^, ^n 
\t, *a«"fe^h7>^*S:*>S-&T43#, tf^h 
««ffi0 V*a»H:^^^*^^GSI^* aR-fe^cD 

so ^tjko h >%)mitmizmu2tiz>mR\* suv/ c m 
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*'fso®% («*tfBL2 <hCG4 -CliRSft5t: 

. BL2©t;y h»«ffi»4VB £©*5fc 
«ttT**ltf. BL2 tCG4 Tji!iR;*n5-fcJU©^ir 

•"1" ««*«ort*«-C*2>. ±ffi*Sii*-fe^WL, 
#l>fil±0 VW±Vcc (0"Jx.B"5V) KTIC1"S. 

• [0 0 0 9] x-?©^mw;t. aasnt-tJi'©* 

#«?©£? mcfiovcsn*. *LTM?snfc 
*»©«»$*- mcov, *nemo#a«'fe^fflM» 

y-McBVcc. #W»snaiRy-h*Hl'»"Ct"> ^ 

tf««B»n&^. b#i»«vth«»ov±»)*:#v>-t^ 

-co o i o] c<D&vte®mz±nrt. mitwJ-t* 

*©C+#fc*S©*fl:« (aSlOnmg*) 

©y- hKftKtta#© h5>i>^*»ff*ff 5©"T h 
•>^;^*©fg-?>^^< h>*;U«a&AWlft 

^©i^h7>^7.^©y-^€E^i ovt-rna 

lKh7>^? (SG) (Dy-bKWtt3 0nra 

•[0 0 11] C©<t^C **t)-t)ltm&.h7>iSZ 

*KTK:KWr*. 0 3 3ttft*©NANDS!EEPR 
OMC^t'JW L"f ©-gP^S^I-^ffiB-r**. 
0 3 4 ~0 4 5 B^tt-fn, 0 3 3 ©S3f©WfflfiS 
( (A — A) , (B-B) , (C-C) , (D-D) ) 

•[0012] 034 IC^T «fc o \Z*m&&W\ id 
RWK* : P»«M*102 **)«r5 (0 3 4 (B- 
B) ) . fcfc. 03 5tc*f £7tc¥g#S1£lOl ±tc 
JRKftCiOJBlwy-t*^*!" 3 £2 5nmggffi* 
J***. H3 6C*-«\fc3fc7*MJ7y57-f 

f5i7hX7f>y ({BJABNH4 F) Srffl^T/t 
•J-feJPffl«104 lOy-HM^iit*. 
(X. ^3 7\Zmt^o\zmmit\ZXK) 1 0nm©S&2© 

•[00 1 3] -ttfl5C7* h'JV^57^Kfflt»**3t 

©&«5F«** { *ft-€ t *i©*'- i-*fl;«©**®*fc* 

sisigcu-russ. y-m<tmnz£<tis j £?iz2 
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ai8tt£n*0*<T*llfcl8i:fc-3TL*3. s 

• [ooi4] 03 8ic*-r<fc^ic y-h»fls«n>3 . 

105 ±;c^l©#'J->U3>106 £2 0 0 nm*jt*U. 
P<fc£HBA s £ 1 x 1 O20cm-3+-*--t:>:7*-r5. £ 
CTTMt/iiS^it^^S ^©«« &©&Ig£fctt 

• [0 0 15] |3 9l:itJ:oi:, 7* bUyf 
jbaiu. 7D— r-r >?y-h*»»js*na. r©^ 

•(03 9 (B-B) ) . 

• [00 l 6] *tc. B4 0CitJ;5i:. fgi©# l J-> 
U3>106 fc7n-x4>4^-b*HMWH07 

H©«I£I (ONOI) T&5»imi08 fc->U3>« 
fllRlftWTWAtf 2 5 nmifStS. 
•[0 0 17] 1114 1 lC^1"<k7lC. ±S2^1©# 

) |J->|J3>±©»»K108 Ji(C^2©*'J->'Ja>l09 
£, flAtf. 4 0 0 nm««lP»*^iAsS5Xl 
O20cm-3f*-tf>^f *o *(C. 04 21:1*1" .fc? 

JRh^Vv'X^llO ©SS#£:* ; E'J-fe;Hll ©W#*l^ 
PfKSPlTS (04 2 (A-A) ) . 
•[0 0 18] *tr. 04 3lC^f=t5t. S5?h-7>v 
*?©y-haffi©-SBU2 K2tb7:* h 'J V^'77^ 
tJI*ttX»y^>^tfflV»T)B2©#'Jv' , J3>109 * 
R*r*. C-C^»rE©04 3 (C-O^ 

n<saffl©3>^^ b»»*»BE'r*fc*©a , i , ffl7 r o 

tXT'SO. D-Dl»Iffli4 3 (D-D) Bf3- 
^£J5I#5 3>?? hgB#£^firr5fc*©j§ c t J ©7 p o 

•[0 0 19] 04 4tc^-t i3C BPSG (Bo 
ron Phospho-Silicate Glass) &£©aiBH6»*n3 5: 
Jt«-r*. 116 tta»ftK"P**. 3*CCH4 5lcwf«fc 

IRt-7>y^»il. ^2©#>J->'Jn>106 , 10 
40 9 ±, (0^U/ t t^75 s ^ : Er l J-fe;l'±, KH>. V-^. 

£. l«^y>v7 l 3'©^l©*U->U3>106 t^2 
©#>J->'jn>109 SttKTiiiCT^S-f AE* 
115 (f-> h-^B I TfcPli;) SrJBfiET*. 
•[0 0 2 0] ±fB«BE©i5tC. SS?b7>i'7 1 ^©m 
•1©^'J^'J3>106 ^^2©#U->U3>109 «rSE«! 
1-5©tt*©a*^?.T?**. ^1©^'J->U3>106 
By- hftttt LT^ffl-r SiJgtii^ 'J *>U 3 >T- 

c©fc*. ^2©^u->'j3>io9 zmmtvx 
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•[0 0 2 1 ] C<D£o\ZMRhy>i?X*<Dmi<D# ] ) 
•>>ja>106 i^2CD*Uv 1 J=3>109 \Z3>?>7b* 

'■/MSTSiO, 3>?^ h*-jl,ft##wat*iB*f* 
fcli»tttons. MW-H;:ttH3 3tc^f=3>^^ 
f **121 b^HR* («AB1 2 8***V>tt 

•2 5 6*) *5#tc&B-?*o, zn^»*«ftco*#a 
*stf t&*>. 

•[0 0 2 2 ] 03 8 (A-A) K^TcJ;?^ * 

<0 h >*^«iiK*8ST^H+»*W$ 2 coy- KK 
jLBIlOS *»«-r*. rftfcttU l«h7>^0 
y- hS{tRttii«<0 h 7 >vX^»ff &ff h > 

gflE0j»^»i<oy-mfKi(no3 £#Bfr*. 
h y > vx9 t-tmcutarr* u -t:;p t <oH<o*a 

•[0 0 2 3 ] 

y- hmitm^MR h 7 > t *n<fc D f»V> h > 

# u v u n < (DTmrnzmxtz z. t tt-e# 

<l\ SJ£tn;t&*. ftoTE#tLTtt*«y5fcfcSCD 
^ ±l(D{g;jgtf[00m2O# l J^ , J=i>^IBa^bTffi 

•><jn>*Ss8libTVifc < , Z<DTztb, zi>99 h*-;U 

■[0 0 2 4 ] J1605SWtt±8E»«*#«UT<tSnfe'b 

£ Z. t (C ife £ o 
•[0 0 2 5] 

fit, dC0»J»y-h«fitWJ3**#SKt(ORIi:* 

•i *ru »sra*«Ftctty-hts 

FHX y-*|HtO»ffiS£,kQME*l<0«ffi 
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tuAOx-^sEtt-rs^^u-fe^t, fflK^y-fc 

fiWir-h«fi, &tf:iCO»l»Y-h«fiti^¥«# 

sffi t c^ffl tr jr 1 (Dnmwmmm t jb 2 <d*?s» 
«««£W"r fcHRh^V^X^t, *j>fc<t*>mE* 

wmmmznffiz&x-r & t l£ - 1 
t-r*. 

•[0 0 2 6] S&, WE»«h7>yx^tt, m2<Dm 
Wy-h«St*»#SKtcora(c, ME*l^«Wf# 

a««t raa»«cowE» 2 <0Wffi*«iH«t uxcom 

HIHWSWl/TlSfifcaft* ^co«fi.«B«TCDilE#W# 
SfitzK^^ns, ME»fth7>v**£IEOL#^ 

^«rrs;it£i#«t-r£. 

20 .[0 0 2 7] $^C, C(7)»WC05F»Ktt*»#E«S 
gco^ig^StUT, S9E^**^<H«**rr£SRh 

7 y v x * £ \ mnm m w * ft 5 1 e # k » 6 n * ^ v> 

t&8r»tTS. 
•[0 0 2 8] 

•[ffffl] aRh^^^x^fe/^'j-fe^traa^y-h 
&a#?y- hw^jpge^t uT-tcossffifl-csaoT 

30 ftti. /^Uir;i/tStRh^>vA^t:^t-^y 

»Bl©f58S<7)JBHt&*Xg*««^n* 0 
•[0 0 2 9] 

•[^JfiWl Hltt^WSSW^!Bl*li«»-ff*NAND 
H"e»€>o 01 1 (A-A) , (B-B) , (C-C) 

\$^n?nmi\z&rtz>A-AM. b-b«l c-c^ 

•[0 0 3 0] 0 2f'^t"ct^tC, ^®^Sffi201 ±*CS 

RW^# : f»(iiiK202 *»jsr*. m^mmm \m 

fL\i. Rff 8 0 0 nmCDRfcRT** (0 2 (B- 
B) ) o H3^*1-ct5«^ #^«««K±JC« 

^ti8 0 orcOK^-fSft^frTl 0 nmcoy- hSii: 
R203 ZBf&'t&o *tc, 0 4tr^T£5K, y-h» 
ftR203 , * : F»«lH«202 ±l:KECVDSi:J;0« 
^.«2 0 0 nm0)|Rff^U vU3>204 ^r^fflT^o 
•[0 0 3 1 ] 05tC^Tct^H, -f*>ftAffi& 

50 §^ttaffi*6«JCJ:0» Pft*WiAs*5X 1 0 19- 
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•2x 1 O20 C m-3cDgK-C#Ux l J=3>204 'PKWAI" 

ity-h»««a«205 <t-fs (a 5 (b-b) ) . 

•[0 0 3 2] &\Z. 06^-rcfc5tc:, #'J vU3>20 
4 fc#»y-h#fc»K205 ±tC, 9 0 0*C^610 0 

o*c<oiaa«HTf K^-fKftUTWAtf i snmomm 

oWHtm&M&L* mi:LPCVDSl:«fc0>' , J3 
5 nm<&R»T*«U *-<D±K 9 
0 OtA^ 1 0 0 OlCCOaffiKH-C^x^ 

R) 206 *»ricf*. 

•[0 0 3 3 ] *tC, g3 7^^t"i:^il, ONO§I206 ± 
\ZL P C VDffitCJ;0«Atf 4 0 0 nmCOBt/P<03pU 
U3>207 ^JiHf*. :*>&7J**£W*affl 
j£Kfc£9P&£^&As£3x 1 0 20- 5 x 1 0 20 C m 
-3£)2§gT# U x U 3 >207^ fcSAl" 
•[0 0 3 4] gI8(C^-rJ;^lc, VVtfyyjt 
SS14X7^>^^ffl^T*'J>' , J^>207 chONOK 
206 t#U'>U3>204 fclSKXy^yUT, 
Hr;U208 <hl&h7>vX*209 coy- hg($£|WI0#t;:^ 
BET* (08 (A-A) ) o 

■[0 0 3 5 ] *tc, H9l^fJ:5(C, P*5^liAs 
£<#>£AU V-A/KI^>««£ft*SR*2l 

e zmrfLtz, wz* 8 o ota>& i o o or^stg 

HTb # 7<KftK<fcO#UxU:J>204 , 207 Sffitit 
1RM210 ±(r»ftR211 fc^fifcf 
•[0 0 3 6] 01 OK^Tcfc?^ &{fc^211 ± 

KBPSGR212 £#JAtf 1 0 0 0 nmCOg£J¥Ti£f8-f 
€>. *fl, H 1 1 tw^T<fc 5 tl, ^7^7 7^^8*14 
Xy^>y*m>TjS«]B210 (H^ua^bf 
♦yh$|n>^b§P) ^^U-t;P208 &tfjl^b7 
^vX^209 Kfcltfctf'J v l J3>207 <D-»SB#* 
ffi-T *3>*£ h*->^213 ^P?LT^o 

tf, 8 0 0 nm(0iit*«n. &WJtfy7<< t 

x>y^>^LiB^214 (tfy MlfcHi;) 
•[0037] 011 (C-C) Bt:-^ (B*i*1*} 

^■l««202 ±!C*UxU3> (204 , 207 ) £>«H 
«$tlTt^, S«h7>> ? X^209 COBB^^^^E 
U-fe;Ui:Btt©fi!6fitcD*'J>''j3>207 (y-hE 

•[0 0 3 8] Z<0±5tt«J«lC£ntf, iSSJt^mi^ 
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^"6, MEH 3 3(0121 <0««J&*#fifc < □ 

•[0 0 3 9] /^'J-fe^i:l«h7>vX^lZ^ 

* U -fe^tBft h 7 > vX3? K#T*y- h»*RttH 
-Xgt&O, ft*C9J;5iCU7^7 7^XgT(7)£fr 

•[0 0 4 0] 01 2ttHioW!jS(r<fc*c:<o3ewcoNA 

ND^EE P ROM^^^U-fe^*— Wft#Hi^T^T 

©g£0T&6o 0i-0i i *<D#jfci"5ffiffiteH— <a 

•[0 0 4 1] MWy-hCG (01 2^ CGI -CG8 
•) T$W£nsfgl^co;*^U-fc^208 (ETF* ir^ 

20 -rt&tot h u-r >d(w (t'7hiBL (bli , b 

L2 ) ) tV-XS«{C^n^nSKh7>v^^209 
^iU, HKy-hSG (SGI , SG2 ) Tr*fflT£ 
lUtftoT^S. ^(OS^h7>vX^209 IW^U 

^;i/208 tmmnm?- hzmbx^z* 

•[0 0 4 2] Tftfr^ ±iE#»y-MiMAtiffli£a> 
01 lT^LfcmiOtf'J v»j3>204 T&D, a*?y 
-hSGl, SG2 ^W»y-hCGIiBl 
SI2CO#U vU3>207 TSS. 
•[0 0 4 3] iI^b7>vA*209 St^ft 

IEtca:«»«t5(c*<Z)»jliy-hK : f»«»*ttAa-&T 
&< SG*Sk^8##KKfcoT<£. 
•[0 0 4 4] 01 3tt£CD58"WKff£a«h7>S^* 
209 (0L/*^*»J1»S:fT5fc*OTn- H*<OIsiaw* 

giti^. ra^^> «i»y- hcGcoxn-^rttc 
a wy- hsG<Df3-H ftff^ff a * «t o »wi am. 

P^^-O^n-^Ol , D^+l-^Tn-^SO 
•[0 0 4 5] IHC^tD^^Or^-^l NA 

a^^oD^-few— Q*aj?T^fc», y-HNl^60 
•1 Str^T J:oan^lj-^x3-ynft^^^-r^ e 

so Sfj5V (Vcc) , ^^iitROP^1^> r x3-^302 
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•[0 0 4 6] HI 5 C^fn^-ttyf^-yH A^fl 

^a, b. c. d, e, mmvk , vb , vc i:i«n 
^nm^bm, s^&^k a«y-hsG<D»£i& 

««Sn*. Vcctta»0«HTWAtf5 V, Vpptt» 
&&*iH**B&«E, fl^B2 0V, Vm ttVpp<B*Pfl 
tfitPRtflOV, GNDtt0VtUt#A<5. 
■[0 0 4 7 ] ca)«WHi3ttsa»?^- hSG(D##ii 
Wr-^T, HI 5, HI 6*#B8UTK9Tf£. a*i »> 
f7>yX^f^M (SG##&<^) O^-Klcft* 

v (Vcc) <hfc9, <S*Ja©«&#0 v, li^Bcomfi 

7>yX5'(!:N5 1 tfMOS b 7>vX^ <h7^6&£ 
X-fyx401 ##»a#ffi. yWu/x402 
fc*. CO^s6/-KN2 0«fS:IS/-HNl<i:R»CD 
ffite (0 V) 

•[0 0 4 8] «iBVA 0«fi«Vpp (2 0 V) tJtoT 
Vt&Qs / — F N4 0tfitt2OVtiS. cntZcJ: 
MmfflNx^^Uh^^^TU^ll B^il^^i: 

a -5. lot, »i»y-hCGtt^«ov^ia:3esn 

•[0 0 4 9] KK>fl!<B-fel^ hiB (SGi ) 

©aiair*5^Ty-HN4 coma <t hi; 2 0 v#y-h 

lcHljJO$n^Q122 , Q 131 K*tU s t<DmM$L9&\Z& 
8$nftPft*W0S h7>v?**Q121 , Q132 

«oy-MS#i;:o vK$n*. cn^j;o, :ofh 30 

fljtO-fel^ MS (SG2 ) <7)«SfiBTttQ134 , Q135 . 
Q136 ^*»att*T**. iot, y — K N 3 Otfi 
tHi;y-HN5 ©0VH S GS#&^$ h7/'/X 
^ Q 141 , Q 142 €iHVD rt\&<BK«J£V 

pptc 0 > a*?y-hsG(c2 Qvwmmznz&'Siz 

•[0 0 5 0] ±EO«t5ftx3-^CO#|J5E(wctO, H 1 

»K&vpp(i-r*ffjCcfco, cg, sG<7)j¥ay 

•[0 0 5 1 ] )k\Z. ilKb^>> ? X^209 <DL#^fI£ 
0 V£U:l;:"f*fc». SGlCVpp, WA.K2 0 VtEPftl 

u ^ofdi^o v<h-f^>o cnn<toa*?h7>v^^ 
&o, u#^««o vK±«ca*. rcDt^^Mti. * 
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•10 V) &GjST«>fc**0i«< lT(^e>f, «A« 

•1 vgancss-r*. 

•[0 0 5 2] ±IBHSS^J^^tC*5UT^^U-t;U 

■T*. £i\ ?-^o?B*ttHi 7l:*t«koi:, ±«B 
6DCG£0V, fcTyhiRBU V-XS^t-^X S 
1£W£VEE, 0 V\Z-fZ>Ct\Z£D. MitWk<D 

ft, x-^ "1Mb) $n^o cc7)^^sgic^vpp 

■(M«2 0V) »*MiVn (#JAtfl0V) 

U a«h^>^X^C0»»y--h*a4'Ofi|ffifftW«: 

teihr^o c<^(h#m*ir;Kou€rvi«[tto vejit (ft 

&*«BEVpp, «A«2 0V*. ^aR-fe^Mffl^- 
■htCttVppt 0 V<D*H<B«{aVm , OV^EP 

•"1" ©i^WtMtfy h»f*BVn #B»lQ2ft£. 
•[0 0 5 4] -TftfrS* H 1 8H^-Tctr)^, IW»y- 
•FCG4 ^JR^BfffiO^^U-fe^CELLl icStRMicS 
£>A^£fT5<h-f £<h> CG4 £Vpp (2 0V) £EPJjD 
U *n£inoCGta»?y-hSGl , t'yhlBL 
2 KttVa (1 0 V) , hf7 MSB L 1 , SG2 \Z\V&- 
MfiGND^^o ZtUZ&t), CELL1 fcmcteb 

-/*)imm^ftz>\z+ftt£nnm^ r> , u * vwa^ 
iEt&O, s^-t;uics#^^ ( 44 0" «#&#■) ^fr 

X\ h>*;l/ttftR(C^*^«^«» (5MV/C 

m) $nh>*;n;aitti?6na^o »frii^-fe^ 

fiOlt^IliO VR±Vcc (WAB5V) JKTiC-TSo 
•[0 0 5 5] x-^CDM^ffit^, ^*i[Wlt$T\ a« 

x-^-v^n, #a*?otf^ hutctto vtc^n^o 
tra*?stifc-fe;K!!)Wwy- h»ro v, ^nKn^if 
aw-t^iw»y- hjcttvcc, #ain£ na^y- h 

"ov "1" ^fij^-r^o rato*. -tr^^*xy 

ic&oT^nanatttstnav^ mi9tiCELLi 

ffl1-<!;#<Z)«JEB3linttlB«r^UT^*. H 2 0 \Z 

•[0 0 5 6] ±fS^^JtC43^^>atRh7>> f X^^r? 



(9) 
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•(1) jHRh-7>vX*, /^'J-fcJUHSiS* 

• (2) awi^>->'x*»3i&* (b*^«fM»©fc» 

Verify£fr-3T*><fcW 

fc*3, x-^Ofc^ftARN-fc-tK (1) - (3) 0>» 
•[0 0 5 7] L^U ±EOJ:-5a">7-X^JCtfc« 

• [oo5 8] awh^>vx^<o??jay- ha 

•[0 0 5 9] MVlhy>i?z9^<D&%&Wz& 
fc3&«WifiLfe*y ^U^d/lt (Cs2/(Csl+Cs2) ) 

t-rs^ iwit;vppaj[£^4x.fc^^, /^u-t^kko 

K h y y V7 $ m^h$$V> Vpp£<g; < f & * 

•[0 0 6 0] ±Eran«H«?h7>^^©*^^u> 

(Cs2/(Csl+Cs2) ) £**U^0D*n<fcD/h£< 

m^»Cs2 <fr*)t)y7 l ) >ytt#'h£ < 
a^h^>vX^(0^7^ , J>yth^/h$<i-^Ci:^ 

.[0 0 6 1] 121 ttd(0KW(Z)»2*iBWJlffi5NA 
N D £! E E P R O M<D * ^ 'J -fe;U7 U-f £r^1~ 
¥EiST&So H2 2 (A-A) , (B-B) , (C- 
C) (D-D) ttfn?nB2 1l:^«A-A«, B 
-B«L C-C*L D-DJBKi&iBrffiia-e**. ±$ 

oaw h ? y v x * <d a y y u > y tt e * ^ u wo.? 

•2 2 (B-B) K*t£?lcB«h7>:xX^twM>T 
•(Vpp- (VSG1 -VthSG) ) XC 
ft U V thSGttBK Yy>V7s9 a>»*Hai!8«f£<0 * 

T tunnel tt h >*;U*ftlH©B!WS:**'f 

•[0 0 6 7] /^U-fe^OAy7 p, J>^«:^S , JP 
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•>U =3 >204 ) Sr»«S-frfc«lfiE<k&oT^SC:tT* 

t5WEB5d^B10(Dft (B-B) Wrffi0<B#U>' 
Un>204 ttH4<D#U*>U3>204 ^rt<, Siliy 

• [0 0 6 2 ] cKonisw^affl-r^tt&^^ftft^fi 

^&£o 02 2 (D-D) td^f ^^EU-fe^CO 
»jtty-h»«««205 £*3^T\ «L<fc#UvU3> 
10 2O40KJPT£C!>M«8, 2T>L^tnH MR h 

.[0 0 6 3 ] iEHWEfccfcntt, Mh7>yX^^I 
tty-h»K««205 *8ftftl^Tl}5h7>^X^ 

vzizgmizuzo {i^(7)aKh7>vx^out^M 

20 CfW^o 

• [0 0 6 4] c<D%w<DB3nmm*&T\zmw 

*.Mz\$mM?~- htcvpp^BPSn^nsfc*. 
^=£WjhT*fc«>«)Vm (^Jxtii o v) 
30 «J&rSi^K^*-5 (^2 0 " 1 " . 

o 

•[0 0 6 5 ] £<0J: 5 "3^. M^>^ 

W*ttJB£U l^it, Mh7>yX^t>«Wi 

40 -[0 0 6 6 ] h^>vX^0V-X, KU^f>HftSB 
So h>*;USft»S h>*;P«« (F-N«SE) 
6MV/cmT8S^6. 

* 

Rcell/Ttunnel<6MV/cm - (1) 

h<OH<OjBa«©IK/P*Tinter-pol 

y, Sinter-poly, h b 

ttilcof^SBffl^S tunnel iTSc!:, 
so So 
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CRcell= (S inter-poly/T inter-poly) / ( (S inter-poIy/Tinter-poly) 



SGI (0 2 0 K0*0 1 0 V) £EfltJflb*:£t, h 

7>is7>i? cos h - otiift e> * 

VSGl XCRSG1 /Ttunnel<6MV'/cm 
•(Vwell-VSGl ) XCRSG1 /TtunneK 6 MV/c m 



+ (Stunnel/TtunneD) -(2) 

X^<£#y:/U>^lt£CRSGlchT3<^ 

••(3) 
••(4) 



ttvthSG^#^«^, ±«<tra«»«*&#jwec:o 

■[0 0 6 8] WAtf, ±12 C Reel K CRSG1 tbO. 
StLfttZ* 02 OtC*"T«IEWtt±E(l) A^(4) 

/f ^ttUtl/MiVthSG^&aSH^^ct^Ti*^^ 

•[0069] 0 2 3, 024 tt±ES 3 ^WlST & 

£mf!fi3§ 1 SIKWcilffi l/fc*££*"rWrffi0"C*a. 
3-ftfr*>, S9ta0 2*^0 3^»SXg©RH:*3^T, 

1"*. »2*J6W^affl ! £>ra«T*5<DT, IS2*Jfi 

■[0 0 7 0] 02 3tOXgttM*tf&<0«fc3&8iS;&S 
fl££o fffifE0 2 OS?f$<D^ S&201 coJi^fcttSBS 
±IZWAtt2 0nm<OKft«311 7*MJ7 

$©313 £&AT3o dtf)^%313 ttW:?ttf*D>"C 
30keV(OU0MET, H-X«ttixi0i3 
cm-2gKaASn*. 2 0 n mQmtWkU 1 £ 

•[0 0 7 1 ] ±ffi-f :*>aAIg#i!lfflan*£, WE 
0 3EJl»o8JfilS*^"r»fiB0IC^^T, 0^b£^ 

2/) 313 tfiA^nfcttStftS. fcL ffi£01 1 

coa-wrffitcjtjc-r -swiibs t lt0 2 4 (c^sns <t 3 

\Z. 02 4 (A-A) (B-B) C9j§ftb7>vA 

*209 0^^*^»««^FM« 313 #*AS 

nfcttita^t^*. £<0jft<z>*#*jE0i 

•[0 0 7 2] SJih7>^^©Ji*(w< *>ftAT^ 
-f*>«ra:B (#□» KHafca>Ttt&<* BF2T 
fc<fcK Sfc, H-Xii:o^Tfe 1 x 1 0i3cm-nr 



10 HSfc<S!)Tttft<, BfS<0L*^«#1#£ttS K-X« 
B, 3 0keVK[RSfcOT?tt;fcl>. &<&bft 

V^±As (t*) Ht>aALTt)RK s/t, s& 
*UT^ft<Tt>ck<, ±ES (3), (4) £«£UTt> 
•[0 0 7 3] ±B*3*KM<DMfiEK±ntf, h 7 
^,:t^Tt^ TfcfcS, 7-fe>7'J (fifia^a 

K JEftWBBttWU WAHftft A = 2 5 3 7 *>^7 h 
D-AT 3mW/cm2 • 1 0^^±ff o* ^O'fe, a 

30 -[0 0 7 4] £tf)i§&, Bfth7>^A$^0>*S&# 
y»0 2 5^J:5»C-JBW&«lJ5E«fc&«>. 02 6tt02 
•[0 0 7 5 ] EU* 3O<0|gJM»£^T£0>589i£W 

V%m** NANDSEEPROMS-MtUTBtWl/ 
fc#> FLOTOXSEEPROM(CO^Tt)RH*J^ 

• [oo7 6] *ai#**±ic*^y-mikiB!i: 

h«S*^flE"r^MONOS«iS<O^U-fe^ 
50 S^1"5^<i:lCcti9T-^7 p P^7A$:tT^o 
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ttMNOS, MONOSSS^EEPROMC^^Tfe 

•[0 0 7 7 ] »l*16WH^tfSli*W^J!***K^'f 
6 0 i'2 7 (a) . (b) «D¥ffiBtt#K, a&h7> 

* h # u u 3 >204s, > * u -t;uo» 

ftM210 . bfyh«3>?JhBC, l/^XMI<0HP 
■ [ 0 0 7 8 ] HWBJor-Ctt, 7* HJ 75^74 ttffiic 

2 7 (a) C«-TJ:5fc. SR h 7 > v** fcBSt"* 

•[0 0 7 9 ] ^ntCWbT*l3tlfiWiC43irt5«l«T 
fcJU 02 7 (b) \Z*t£o\zM$lhy>i;Z?^b 

■[0 0 8 0 ] 02 8JiHliC*5W<btfy hSilTOE 
H214 ##>x>f >yVW KtcW^nsW&^T WffiB 

issnx^*. ¥S^s«2oi ±{c»^»«W202 , y 

4 , ^OD±«cHfiiRR (MA«ONOR206 ) £;frbT$ij 

1210 £211 !§(2EiS214 (tyH8)#««K3n 

•[0 0 8 1 ] ¥##S1£201 ±©y- h^&^223 , * 
£)±<£>y- hS®215 , y-h««215 <0iBfi!<&¥*# 
S&201 »B0#ttl21Ol. 2102tCJ:O, iiaEHlK^ h 
7>^X*#«fiJE;*ftTV>*. ££)&IKjf 2101<h±ffil2 
H214 #3>^ h*-;U*^Ufc*2liB0DE»2191 
K«k0tt«5tt*. »*«2102tt»2liB©E 
$2192£Jg^£n, dO)SB^2192^n>^^ h*-;i<£ 
^UTS5 3!g<7)ISIg221 tSUiSns. C<D^31@ 
e>@2$221 ttllB«IW217 ©3f)t«W:3H>f^ >^ 
ffiCOP?LSP222 tltiailTt^o 

• [0 0 8 2] dOcti^, mm\m&m<D&mmmtm 



20 

«[o o s 3] 02 9\$z<Dmw<Dfomm-v$>o, mm 

NAND^EEPROMCD-t>X^[HlS§i:LT, 3£ftfJ£ 

^12, ^U77<ttffi@B13,.#7Ay-M4, MS 
©B15£^f <> 

10 .[0 0 8 4] 02 9tC<£3£, 1 hll»OIsI»«* 
©<fc5K»ldc<5ft2u bf^hiBL (HTttBLx ;x 
ttl -3 ) Cii, 01 2K^£ft£cfc , 5ftNANDII;< 
*V±M (gmi2-x ;x tel -3 ) amftftttSft 
P?-^*;Uh7>^X^Ql litfyMlBL* 
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